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Ganglion Mother Cell Holds onto Brat
PAGE 1241
Stem cells have the ability to generate both self-renewing and differentiating daughter cell
populations. Betschinger et al. provide insight into the mechanism by which the balance
between these different types of progeny is maintained. They identify Brat and Prospero
as key factors limiting self-renewal in the Drosophila brain. Both proteins segregate asym-
metrically to the presumptive differentiated cell, the ganglion mother cell, during neural
stem cell division, inhibiting its proliferation. In the absence of either Brat or Prospero,
both daughter cells act like self-renewing stem cells, leading to the formation of brain tu-
mors.While Prospero is a transcription factor, Brat appears to act by repressing translation
of the growth regulator Myc.
Gatekeeper for Anthrax Toxicity
PAGE 1141
Anthrax is an acute infectious disease caused by the spore-forming bacteria Bacillus anthracis. Anthrax toxin is comprised
of three proteins, one of which, protective antigen (PA), acts as a carrier to allow the other two proteins to enter the target
cell. Two receptors for PA had been identified, but there were indications that additional factors are important for toxin in-
ternalization. Wei et al. now find that the LDL receptor-related protein 6 (Lrp6) acts as a coreceptor for PA and is required for
the internalization and toxicity of anthrax toxin. Deficiency of LRP6 or expression of a mutant protein containing only the
LRP6 extracellular domain mitigates toxin lethality. Moreover, antibodies directed against LRP6 protect against the toxin,
suggesting that targeting of LRP6 may be a useful late-stage treatment against anthrax.
Good KEOPS, Bad KEOPS for Telomeres
PAGE 1155
Cells must protect their chromosome ends, the telomeres, to prevent these ends from triggering a DNA-damage response.
This protection must be selective since the enzyme telomerase needs access to telomeres to elongate them. Downey et al.
describe a novel and highly conserved regulator of telomere function, the KEOPS complex. Cells with a disabled KEOPS
complex have dramatically shortened telomeres, but, paradoxically, these chromosome ends are also refractory to trigger-
ing a DNA-damage response. Thus the KEOPS complexmay promote access to telomeres for telomerase but also to DNA-
damage factors that induce telomere dysfunction.
A Big Role for Small RNAs in Cancer
PAGE 1169
Despite the identification of several hundred human small RNAs (miRNAs), the function of only a few is known. Voorhoeve
et al. constructed a human miRNA expression library that allows the identification of miRNA functions in genetic screens.
The authors screened for cancer-promoting miRNAs and found two miRNAs that bypass oncogene-induced senescence
by downregulating the p53 pathway in the presence of wild-type p53. These miRNAs are expressed in Testicular Germ Cell
Tumors, a tumor type characterized bywild-type p53 and high sensitivity to DNA-damaging treatments. The observed strik-
ing negative correlation between p53mutations andmiRNA expression in these tumors is consistent with an oncogenic role
for these miRNAs in human cancer.
Cadherin Specificity: From Structure to Function
PAGE 1255
Type I and II classical cadherins help to determine the adhesive specificities of animal cells.
Here Patel et al. determine the crystal structures of type II cadherin ectodomains, providing
mechanistic insights into the limits of compatibility between type I and type II cadherins.
Specifically, the structures indicate both important similarities and differences from the
adhesive N-terminal EC1 domain interfaces that have been demonstrated for type I cad-
herins. The authors go on to show with domain-shuffling experiments that the N-terminal
EC1 domains encode adhesive specificity in vitro. Perturbation of motor neuron segrega-
tion with chimeric cadherins also depends on EC1 domain identity, suggesting that the
structurally defined adhesive interface of type II cadherins encodes functional specificity
in vivo.Cell 124, March 24, 2006 ª2006 Elsevier Inc. 1089
Ubiquitin Turns the Other Cheek
PAGE 1197 and 1183
The interaction between ubiquitinated proteins and proteins harboring ubiquitin binding domains (UBDs) is critical to many
cellular processes such as protein degradation and trafficking. Two papers in this issue report structures of ubiquitin-
binding domains that interact with different areas on the surface of ubiquitin. Reyes-Turcu et al. study the ZnF-UBP domain
from the deubiquitinase Isopeptidase T, which binds the free C terminus of ubiquitin chains. Penengo et al. report that two
independent UBDs in Rabex-5, a guanine nucleotide exchange factor, determine the interaction with ubiquitinated EGF
receptors. Two distinct binding surfaces on ubiquitin allow simultaneous interaction with the two UBDs of Rabex-5. The
results of both papers open new perspectives in ubiquitin-mediated signaling.
A Painful TRP
PAGE 1269
TRPA1 is an ion channel expressed by neurons that detect painful stimuli. Here Bautista
et al. through analysis of TRPA1-deficient mice, show that this channel is the sole site at
which pungent agents fromwasabi and other mustard plants excite sensory neurons to
produce inflammatory pain. TRPA1 is also targeted by environmental irritants, such as
acrolein, which account for the toxic actions of tear gas, airway pollutants, and certain
chemotherapeutic agents. Importantly, this channel is an essential component of the
signaling pathway through which endogenous proalgesic agents, such as bradykinin,
excite sensory neurons to produce inflammation and pain hypersensitivity. TRPA1 is
therefore a target for novel analgesics aimed at reducing inflammatory pain.
Worm Hormones
PAGE 1209
DAF-12 functions to control the long-lived dauer state and reproductive development in C. elegans and is one of 284 ‘‘or-
phan’’ nuclear receptors for which no ligand has been identified. Motola et al. now report the characterization of hormonal
ligands for DAF-12. While several hormonal ligands of nuclear receptors are known to exist in higher species, this discovery
marks the first hormonal ligand for aC. elegans nuclear receptor and demonstrates that hormonal control of reproduction is
conserved from worms to humans.
Cascading Autocrine Loops in Cytokine Signaling
PAGE 1225
The cytokine tumor necrosis factor (TNF) activates both pro- and antiapoptotic pathways, but how cells respond to these
multiple opposing signals is unclear. Janes et al. computationally analyze an 8000-data point, cytokine-stimulated signaling
compendium to reveal an unexpected role for synergistic and antagonistic extracellular factors in determining TNF
responses. Sequential and contingent release of transforming growth factor-alpha, interleukin-1alpha, and IL-1 receptor
antagonist form an ‘‘autocrine cascade’’ linking TNF stimulation to the local environment. Thus, in addition to intracellular
signalling mechanisms, processing an extracellular signal involves the release of and response to additional secreted fac-
tors. This suggests that an individual cell’s decision to die or survive includes processing cues from like-minded neighbors.
Lentiviral shRNA Library
PAGE 1283
The ability to use RNAi technology on a large scale in mammalian cells provides an oppor-
tunity to systematically probe themammalian genome. Moffat et al. describe the construc-
tion, characterization, and initial application of a mammalian lentiviral short hairpin RNA
(shRNA) library. Relative to the existing retroviral libraries, the lentiviral library is advanta-
geous due to its capacity to infect a wider range of cell types. In addition, the lentiviral li-
brary is well suited for arrayed screens, in which each shRNA is tested in an individual
well, allowing for the study of biologically subtle and complex phenotypes. Thus, this
work provides a widely applicable resource for high throughput loss-of-function genetic
screens and a roadmap for its application to biological discovery.Cell 124, March 24, 2006 ª2006 Elsevier Inc. 1091
